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1. INTRODUCTION 

Nutrition is believed to be very essential for socio-economic development of a country and 
is an essential component of achieving sustainable development goals. Nutritional status of under-five children 
in a community is an indicator of the level of development and future prospect of the community [1-2]. 
The nutritional status of infants and under-five children is a particular concern since the early years of life are 
critical for optimal growth and development in future [3-4]. Proper nutrition of children leading to adequate 
growth and good health is the essential foundation of human development [5]. Moreover, high prevalence 
of malnutrition hamper future economic growth by reducing the intellectual and physical capability 
of entire population [6]. 

Malnutrition is one of the important public health problems of developing countries where resources 
are low and more common the under-five children [7-9]. The common causes of malnutrition among 
the under-five children is lack of access to the nutritious food. Additionally, poor feeding practices, 
respiratory infections, frequent diarrhea and malaria also identified as an underline causes of malnutrition 
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among this age group. Worldwide, over 10 million children under the age of 5 years are dying every year 
from preventable and treatable illnesses in spite of effective health interventions [10]. Among the deaths 
more than one-third of deaths are caused by malnutrition [11]. Globally, 165 million children under 5 years 
of age were stunted, 101 million children were underweight and 52 million children were wasted [12]. 
Sub-Saharan Africa and South Asia are home to three fourths of the world’s stunted children. In South Asia, 
39 per cent of children under 5 years of age were stunted. The prevalence of underweight and wasting 
is alarmingly high in South Asia where 33% are underweight and 16% are wasted i.e approximately 
1 in 3 children is underweight and | in 6 children is wasted. These children are at increased risk of severe 
acute malnutrition and death [13]. Bangladesh is a developing country experiencing burden of higher 
percentages of childhood malnutrition. A recent study revealed that in Bangladesh, among under-five 
children 43% were stunted (chronic malnutrition), 17% were wasted (acute malnutrition) and 41% were 
underweight (under nutrition) [14]. 

Improved nutrition and health enhance the learning ability of children [15]. In the long run it leads 
to an increase in the strength of the labor force and thereby it contributes positively to the economic growth and 
a good nutrition is essential for healthy, thriving individuals, families and a nation [16-17]. 
Moreover, the nutritional status of children is a manifestation of a host factors, including household access 
to food and the distribution of this food within the household, availability and utilization of health services, 
and the care provided to the child [18]. Therefore, the objective of this study was to assess the prevalence 
of stunting, wasting and underweight among the under-five children in a rural area of Bangladesh. 


2. RESEARCH METHOD 

This cross-sectional study was carried out in Dumki upazila of Patuakhali district in Bangladesh. 
Anthropometric data were collected through the Nutrition Internship Program for the undergraduate students 
of Nutrition and Food Science studying in Patuakhali Science and Technology University which was supported 
by UNICEF Bangladesh. All the data were collected through the three phases of the internship program. 
Data were collected during October 2016-December 2016 (ist phase), November 2017-January 2018 
(2nd phase) and March 2019-May 2019 (3rd phase). A two days long intensive training program was 
conducted to prepare the intern students before data collection to adhere them with the data collection tools 
and techniques (including anthropometric measurements). At first a household database was prepared 
by surveying the studied area. For the anthropometric measurements we have considered children aged from 
0-59 months because surveying this age group provide an indication of the severity of under-nutrition among 
all people living in a geographical area under similar conditions [9]. From the household data base we filtered 
the households with at least one child aged 0-59 months for inclusion in the survey. Trained interns then 
visited all the selected households. If no one was in the house during the visit, two repeat visits were made 
to include all the eligible households for the study. Our study covered all the children in this age group 
permanently residing in the studied area. Participants’ enrollment procedure for this study is described 
in the flow chart as shown in Figure 1. 
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Figure 1. Participant’s enrollment procedure for this study 
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Anthropometric measurements were taken from all children, aged 0-59 months in this cross 
sectional survey to assess their nutritional status. Wooden height board was used to measure the height/length 
of the children and readings were taken to the nearest centimeter. Portable digital (Camry, Model: EB9062) 
weight scales were used to measure the weight of the children with light cloths and bare foot. The scales were 
checked for accuracy and calibrated every day before data collection. Weights were recorded to the nearest 
0.1kg. Children were unable to stand, were weighed with their mothers, then the weight of the mothers was 
measured alone, and the weight of the children was noted from the difference of two weights. 


2.1. Analysis of data 

Anthropometric indices were calculated using reference medians recommended by the world health 
organization (WHO) and classified according to standard deviation units (z-scores), based on the WHO 
criteria [19] Wasting (weight-for-height z-score-WHZ) indicates thinness. It is usually the result of recent 
nutritional deficiency and is affected by seasonal shifts associated with availability of foods and/or prevalence 
of disease. A WHZ of <-2 defines the presence of acute malnutrition (wasting). Stunting, represented by low 
height-for-age z-score (HAZ), results from extended periods of inadequate food intake, poor dietary quality, 
increased morbidity, or a combination of these factors. A HAZ of <-2 defines chronic malnutrition (stunting). 
Weight for- age z-score (WAZ) is essentially a composite of weight-for-height and height-for-age, 
thus a measure of both acute and chronic malnutrition. A WAZ of <-2 is used for defining a child 
as underweight. A z-score of <-3 defines severe levels of each of the indices. WHO Anthro software [20] 
was used for analyzing the nutritional status of the children. Bivariate analysis was used to assess the mean 
differences of the z-scores among the gender and age group by using IBM SPSS software (v.23) and 
Microsoft word (2013) was used for tabular and graphical representation of the data. 


2.2. Ethical considerations 

Informed consent was obtained from the parents (father/mother) of the children. All procedures 
performed in this study involving human participants were in accordance with the ethical standard 
of institutional ethical committee (IEC) of the University and with the 1975 Helsinki Declaration. 


3. RESULTS AND DISCUSSION 

A total of 4409 (2296 boys and 2113 girls) under five children were counted for anthropometric 
analysis. Regarding the Height-for-age Z-score (HAZ), the study revealed that the prevalence of stunting 
was 27.10% (95% CI: 25.8-28.5) of the children while 7.80% (95% CI: 7-8.6) were severe stunting. 
By assessing the Weight-for-height Z-score (WHZ), the study showed that 11.20% (95% CI: 10.3-12.1) were 
wasting whereas, 3% (95% CI 2.5-3.5) were severe wasting. According to Weight-for-age Z-score (WAZ), 
about 18.20% (95% CI: 17-19.3) were underweight and 4.1% (95% CI: 3.5- 4.7) were underweight Figure 2. 
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Figure 2. Prevalence of severe and acute malnutrition among under-five children 


Both moderate and severe stunting was most prevalent among the children aged 6-47 months. 
Similar proportions (36.1%) of males were stunted as females (33.6%). The prevalence of wasting was 
common among the children aged 24-60 months. Though, wasting was highest among the children aged 
0-5 months. The proportion of girls wasting (13.5%) was similar to boys wasting (14.8%). The prevalence 
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of moderate underweight children was the highest (22.3%) among children aged 36-47 months; 
however severe underweight (4.8%) peaked in children aged 6-11 months. The moderate underweight was 
seen to increase with advancing age of the children, but downward among the children aged 48-60 months. 
It was observed that male (21.8%) were more underweight as compared to female (13.5%) as presented in 
Table 1. 


Table 1. Nutritional status of the children for different age group 
Anthropometric measurements N %<-3SD 95%CI %<-2SD 95%CI 
Length/height-for-age (Stunting) 








Age (months) 

0-5 126 5.6 1.2-10 20.6 13.2-28.1 
6-11 458 8.5 5.8-11.2 26 21.9-30.1 
12-23 844 8.9 6.9-10.9 29.1 26-32.3 
24-35 909 8.5 6.6-10.3 29.5 26.5-32.5 
36-47 794 8.3 6.3-10.3 29.2 26-32.4 
48-60 1278 6.3 4.9-7.6 23.9 21.6-26.3 
Gender 

Boys 2296 8.6 7.5-9.8 27.5 25.7-29.4 
Girls 2113 6.9 5.8-8 26.7 24.8-28.7 
Total 4409 78 7-8.6 27.1 25.8-28.5 
Weight-for-length/height (Wasting) 

Age (months) 

0-5 126 4.8 0.6-8.9 14.3 7.8-20.8 
6-11 458 3.7 1.9-5.6 9.6 6.8-12.4 
12-23 844 2.3 1.2-3.3 9.4 7.3-11.4 
24-35 909 3.2 2-4.4 11.2 9.1-13.3 
36-47 794 3.1 1.9-4.4 12.8 10.5-15.2 
48-60 1278 2.8 1.9-3.8 11.7 9.9-13.5 
Gender 

Boys 2296 3.1 2.4-3.8 11.7 10.4-13.1 
Girls 2113 2.9 2.1-3.6 10.6 9.3-12 
Total 4409 3 2.5-3.5 11.2 10.3-12.1 


Weight-for-age (Underweight) 
Age (months) 


0-5 126 4 0.2-7.8 13.5 7A-19.9 
6-11 458 4.8 2.7-6.9 14.4 11.1-17.7 
12-23 844 3 1.8-4.2 14.3 11.9-16.8 
24-35 909 4.3 2.9-5.7 18.7 16.1-21.3 
36-47 794 47 3.1-6.2 22.3 19.3-25.3 
48-60 1278 4.2 3.1-5.4 19.6 17.3-21.8 
Gender 

Boys 2296 37 2.9-4.5 18.1 16.5-19.7 
Girls 2113 2.9 2.1-3.6 10.6 9.3-12 
Total 4409 41 3.5-4.7 18.2 17-19.3 





SD= Standard Deviation, CI= Confidence Interval 
Note: Values are based on WHO standards. 


In our present study we found a higher prevalence of stunting, wasting and underweight among 
the under-five children in the studied area. About 5.5 million children under 5 years (36%) were suffering 
from chronic malnutrition (stunting or low height-for-age), 33% underweight (low weight-for-age), 
and 14% acutely malnourished (wasting or low weight-for-height) [21]. According to MICS 2014 report 
in Bangladesh, the prevalence of malnutrition in under-5 children were 9.6% wasting (1.6% severe wasting), 
31.9% underweight (8.8% severely underweight), 36% stunting (12% severely stunted). The present study 
showed higher wasting but lower stunting and underweight as compared to national prevalence [22]. 
Here, the prevalence of underweight was almost two times lower than the national prevalence of Bangladesh [22]. 
But it was very nearly similar to one of study in rural Nepal [13]. In Barishal, underweight prevalence was higher, 
stunting prevalence two times lower than the present study whereas wasting was similar [22]. The prevalence 
of acute malnutrition of the study was lower as compared to Hoque et al. and Mamulwar et al. [23, 24]. 
The prevalence of acute malnutrition of West Nalua, a neighboring village of Dumki Upazila was higher than 
the study area [25]. Stunting prevalence of Bangladesh was high among the children aged 6-47 months which 
was same as present study. Prevalence of stunting among the boys and girls were similar proportion both 
national and study area. Regarding the MICS 2014 report, wasting was most prevalent at the age group 
12-23 months while the prevalence of wasting highest at 0-5 month’s group. The proportion of girls wasting 
was lower than boys wasting but the present study showed similar prevalence. Severe underweight was 
peaked in children aged 6-11 months in the study area, however it was high at the aged 24-36 months 
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in Bangladesh. The proportion of severe and moderately underweight children was seen to increase with 
advancing age of the child, but downward among the children aged 36-60 months [24]. The prevalence 
of underweight was similarly upturned with the advancing age of the child, but descending among 
the children aged 48-60 months. According to MICS 2014 report males and females underweight prevalence 
at the same, while males were more as compared to female in the study. 


4. CONCLUSION 

In conclusion, the result of this study has revealed the existence of high prevalence of malnutrition, 
especially stunting among under-five children in this study area. Policy makers should be concerned about 
the high prevalence of severe and moderate malnutrition and its recent increasing trends. This knowledge can 
be used to assess the function of running child development programs and plan for future interventions 
to improve the overall nutritional status of the children. 
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